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(54) MULTILAYER PRINTED CIRCUIT BOARD AND MANUFACTURE THEREOF 

(57)Abstract: 

PURPOSE: To manufacture with relatively low cost and to 
improve the productivity by providing excellent 
characteristics in a high frequency band, providing excellent 
dielectric characteristics in a microstrip line in a high- 
frequency circuit, and improving the processability. 
CONSTITUTION: A high frequency printed circuit board 4 
having a high frequency circuit including a microstrip line is 
laminated on at least one surface of the opposed surface of 
the laminated direction of a low frequency multilayer printed 
circuit board 12 having a low frequency circuit formed by a 
building-up method, and the dielectric constant of the board 
1 of insulator between the signal line 2a of the microstrip line 
of the board 4 and the second wiring circuit pattern 3 to 
become a reference conductor is set to 4.0 or less and the 
dielectric tangent is set to 0.01 or less. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a multilayer printed wiring board which has a circuit for high frequency, and a circuit for 
low frequency waves and with which a microstrip line which is a part of above-mentioned circuit for 
high frequency is formed in at least one outermost layer, On at least one field of a field which carries 
out for relativity in a laminating direction of a multilayer printed wiring board which has the circuit for 
low frequency waves formed by the build up method, A dielectric constant of a signal wire of a 
microstrip line of a printed wired board which a printed wired board which has a circuit for high 
frequency including a microstrip line is put [ it sticks it and ] together and constituted, and has the 
above-mentioned circuit for high frequency, and an insulator between reference conductors or less 
by 4.0. A multilayer printed wiring board, wherein a dielectric dissipation factor is 0.01 or less. 
[Claim 2]The multilayer printed wiring board according to claim 1, wherein a derivative of bismaleimide 
triazine resin and/or bismaleimide triazine resin is contained in a resinous principle of an insulator 
between a signal wire and a reference conductor. 

[Claim 3]The multilayer printed wiring board according to claim 1, wherein a derivative of 
polyphenylene ether resin and/or polyphenylene ether resin is contained in a resinous principle of an 
insulator between a signal wire and a reference conductor. 

[Claim 4]Have a circuit for high frequency including a microstrip line, and a dielectric constant of a 
signal wire of the above-mentioned microstrip line and an insulator between reference conductors or 
less by 4.0. A dielectric dissipation factor manufactures a printed wired board which is 0.01 or less, 
and a multilayer printed wiring board which has a circuit for low frequency waves is manufactured by 
the build up method, A manufacturing method of a multilayer printed wiring board pasting together a 
printed wired board which has a circuit for high frequency so that a microstrip line may serve as the 
outermost layer on at least one field of a field which carries out for relativity in a laminating direction 
of a multilayer printed wiring board which has the above-mentioned circuit for low frequency waves. 
[Claim 5]A manufacturing method of the multilayer printed wiring board according to claim 4 carrying 
out an accumulating press on both sides of prepreg, and pasting these together between a multilayer 
printed wiring board which has a circuit for low frequency waves, and a printed wired board which has 
a circuit for high frequency. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to a multilayer printed wiring board which has a circuit 
for high frequency, and a circuit for low frequency waves, and a manufacturing method for the same. 
[0002] 

[Description of the Prior Art]In recent years, in the field of radio, the using frequency belt has shifted 
to the high frequency band increasingly. This is because it cannot respond enough only in the 
frequency band used now to the increase in the number of services of communications service, or 
the number of channels by capacity lacks. 

[0003]Also in the above-mentioned radio, the high frequency of the GHz band is used by the satellite 
broadcasting, satellite communication, and mobile radio it is expected that especially future 
development is. And to the insulator which constitutes the multilayer printed wiring board which has a 
circuit for high frequency which is used for these transmitter-receivers, and including a microstrip 
line, and a circuit for low frequency waves. Having the outstanding high frequency characteristic in 1- 
GHz - 15 GHz-band neighborhood, and having the outstanding dielectric characteristics in the 
microstrip line in the circuit for high frequency is called for. 

[0004]In the multilayer printed wiring board conventionally used for the above uses, the glass cloth 
base material epoxy resin excellent in dimensional stability, an adhesive property, and drilling nature 
was generally used as an insulator. Since the price of this glass cloth base material epoxy resin is 
also comparatively cheap, it is widely used also for formation of a logical circuit, analog circuitry, etc. 
[0005] However, the dielectric constant of a dielectric dissipation factor in the high frequency band 
whose frequency of the above-mentioned glass cloth base material epoxy resin is 1 GHz - 1 5 GHz is 
0.01 5 to about 0.03 about in 4.5 to 5.0. 

In order to have used it in the above high frequency bands, the dielectric characteristics were not 
necessarily enough. 

[0006] 

[Problem(s) to be Solved by the Invention]Then, a woven glass fabric is impregnated with resin, such 
as a fluoro-resin with good dielectric characteristics, bismaleimide triazine resin, and polyphenylene 
ether resin, also in the high frequency band whose frequency is 1 GHz - 15 GHz, The multilayer 
printed wiring board made into an insulator is increasingly used for the above uses. 
[0007] However, in this multilayer printed wiring board, the inconvenience that it has bad 
processability that wear of the drill at the time of processing is early etc., and productivity is not 
good has arisen. The welding temperature of the prepreg used at the time of lamination of a printed 
wired board is high, the time which welding takes is also long and its productivity is not good. 
[0008]When a fluoro-resin is used especially, adhesion with the conductor copper foil which forms a 
wiring circuit is not enough, And when forming a plated through hole, the roughening process on the 
surface of a fluoro-resin called the tetra dirty processing for improving adhesion with a plating film 
other than the usual process is needed, a manufacturing process becomes complicated, and 
productivity is not good. 

[0009] Since the above-mentioned resin is comparatively expensive, the inconvenience of becoming 
what has an expensive manufacturing cost has also been produced. 

[0010]Then, this invention is proposed in view of the conventional actual condition, and is a thing. 
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The purpose has the outstanding characteristic which comes out, and it has the outstanding 
dielectric characteristics in the microstrip line in the circuit for high frequency, and processability is 
providing a multilayer printed wiring board which can manufacture comparatively cheaply and whose 
productivity it is good, and is good, and a manufacturing method for the same. 



[0011] 

[Means for Solving the Problem]A printed wired board which has a circuit for high frequency including 
a microstrip line as a result of this invention persons' inquiring wholeheartedly, in order to solve an 
above-mentioned technical problem, and a multilayer printed wiring board which has a circuit for low 
frequency waves are formed separately, When making an insulator of a printed wired board which 
shall form a multilayer printed wiring board which has a circuit for high frequency, and a circuit for low 
frequency waves by pasting these together, and has a circuit for high frequency into what has a good 
high frequency characteristic, it found out that dielectric characteristics in a microstrip line were 
made with an outstanding thing. 

[0012]When forming an insulator of a printed wired board which has a circuit for low frequency waves 
with resin, such as epoxy which was excellent in dimensional stability, an adhesive property, and 
drilling nature, at this time, it also found that processability becomes can manufacture comparatively 
cheaply and good [ it is good, and / productivity ]. 

[0013]Furthermore, if a multilayer printed wiring board which has the above-mentioned circuit for low 
frequency waves shall be formed by the BIRUDOTO rising method, this invention persons, While 
further high thinning of the above-mentioned multilayer printed wiring board could be attained easily, 
and also being able to increase the formation number of a blind via hole and being able to attain 
densification of a wiring circuit, that it can manufacture cheaply also found out. 
[0014]Namely, in a multilayer printed wiring board with which this invention has a circuit for high 
frequency, and a circuit for low frequency waves, and a microstrip line which is a part of above- 
mentioned circuit for high frequency is formed in at least one outermost layer, On at least one field 
of a field which carries out for relativity in a laminating direction of a multilayer printed wiring board 
which has the circuit for low frequency waves formed by the build up method, A dielectric constant 
of a signal wire of a microstrip line of a printed wired board which a printed wired board which has a 
circuit for high frequency including a microstrip line is put [ it sticks it and ] together and constituted, 
and has the above-mentioned circuit for high frequency, and an insulator between reference 
conductors or less by 4.0. It is characterized by a dielectric dissipation factor being 0.01 or less. 
[0015]If a dielectric constant of the above-mentioned insulator is larger than 4.0 and a dielectric 
dissipation factor is larger than 0.01, sufficient dielectric characteristics will not be acquired but a 
problem of the circuit not operating will occur. 

[0016]In a multilayer printed wiring board of this invention, It is preferred that a derivative of 
bismaleimide triazine resin and/or bismaleimide triazine resin is contained, or a derivative of 
polyphenylene ether resin and/or polyphenylene ether resin is contained in a resinous principle of an 
insulator between a signal wire and a reference conductor. 

[0017]The above-mentioned bismaleimide triazine resin and its derivative point out thermosetting 
resin which added an epoxy compound, an AKURU compound, an acrylic compound, a vinyl compound, 
etc. further by using bismaleimide and triazine as the main ingredients. 

[0018]The above-mentioned polyphenylene ether resin has the structure shown in the following- 
ization 1. 
[0019] 
[Formula 1] 
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[0020]Under the above-izing 1, R v R 2 , R 3 , and R 4> a hydrogen atom, an alkyl group, an aryl group, an 

alkoxy group, a halo phenoxy group, and a bell — sol — the thing of the structure acquired by making 
a group and these react may be shown, for example, R 1 may combine with other R 2 , R 3 , and R 4 , and a 

mesh shape hardened material may be formed. An epoxy resin, an acrylic resin, polyvinyl resin, etc. 
may be blended with the above-mentioned polyphenylene ether resin in order to raise crosslinking 
density. 

[0021 ]The following manufacturing methods are mentioned as a method of manufacturing a multilayer 
printed wiring board of above-mentioned this invention. 

[0022]Namely, a manufacturing method of a multilayer printed wiring board of this invention, Have a 
circuit for high frequency including a microstrip line, and a dielectric constant of a signal wire of the 
above-mentioned microstrip line and an insulator between reference conductors or less by 4.0. A 
dielectric dissipation factor manufactures a printed wired board which is 0.01 or less, and a multilayer 
printed wiring board which has a circuit for low frequency waves is manufactured by the build up 
method, On at least one field of a field which carries out for relativity in a laminating direction of a 
multilayer printed wiring board which has the above-mentioned circuit for low frequency waves, a 
printed wired board which has a circuit for high frequency so that a microstrip line may serve as the 
outermost layer is pasted together. 

[0023]At this time, it is preferred to carry out an accumulating press on both sides of prepreg, and to 
paste these together between a multilayer printed wiring board which has a circuit for low frequency 
waves, and a printed wired board which has a circuit for high frequency. 

[0024]The describing [ above ] build up method is a method of forming a wiring circuit pattern used 
as a lower layer on an insulating layer, carrying out laminating formation of the insulating layer on it, 
forming a wiring circuit pattern used as the upper layer on it further, and manufacturing a multilayer 
printed wiring board. 
[0025] 

[Function]On at least one field of the field which carries out for relativity in the laminating direction 
of the multilayer printed wiring board which has the circuit for low frequency waves formed by the 
build up method, the printed wired board which has a circuit for high frequency including a microstrip 
line sticks the multilayer printed wiring board of this invention, it is set, and is constituted. 
Or less by 4.0, since a dielectric dissipation factor is 0.01 or less, the dielectric constant of the signal 
wire of the microstrip line of the printed wired board which has the above-mentioned circuit for high 
frequency, and the insulator between reference conductors has the characteristic excellent in the 
high frequency band, and shows dielectric characteristics excellent in the microstrip line. 

[0026]And from the multilayer printed wiring board which has the above-mentioned circuit for low 
frequency waves being formed by the build up method. The further high thinning of the above- 
mentioned multilayer printed wiring board is attained easily, and while increasing the formation 
number of a blind via hole and attaining densification of a wiring circuit, this multilayer printed wiring 
board is manufactured cheaply. 

[0027]If the insulator of the multilayer printed wiring board which has the above-mentioned circuit for 
low frequency waves is formed with the resin which was excellent in dimensional stability, an 
adhesive property, and drilling nature at this time, processability will be good, will be comparatively 
cheap and will be manufactured. 
[0028] 

[Example]It explains in detail, referring to drawings for the concrete example which applied this 
invention hereafter. 

[0029]The two-layer printed wired board 4 for high frequency by which the 1st and 2 wiring circuit 
patterns 2 and 3 for high frequency are formed in each of the fields 1a and 1b in which the insulating 
substrate 1 carries out for relativity as the multilayer printed wiring board of this example is shown in 
drawing 1 , The multilayer printed wiring board 12 for low frequency waves of four layers with which 
the 3rd, 4, 5, and 6 wiring circuit patterns 8, 9, 10, and 1 1 for low frequency waves are formed via the 
insulating substrate 5 and the insulating layers 6 and 7 is laminated via the prepreg 13, It comes to 
carry out laminating formation of the wiring layer, the 1st wiring circuit pattern 2, the 2nd wiring 
circuit pattern 3, the 3rd wiring circuit pattern 8, the 4th wiring circuit pattern 9, the 5th wiring circuit 
pattern 10, and the 6th wiring circuit pattern 1 1, of a total of six layers to order from a top one by 
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one via an insulating layer. 

[0030]And in the multilayer printed wiring board of this example, it has the signal wire 2a of a 
microstrip line in a part of 1 st wiring circuit pattern 2 for the high frequency on the 1 principal 
surface 1a of the insulating substrate 1 of the printed wired board 4 for high frequency which has a 
circuit for high frequency. That is, the MACROSS trip track will be formed in the outermost layer in 
this multilayer printed wiring board. 

[0031]In the multilayer printed wiring board of this example, as the insulating substrate 1 of the 
above-mentioned printed wired board 4 for high frequency, a dielectric constant is 4.0 or less and the 
dielectric dissipation factor is using the insulator which is 0.01 or less. 

[0032]Namely, in the multilayer printed wiring board of this example, The dielectric constant of the 
insulating substrate 1 which is an insulator between the 2nd wiring circuit pattern 3 for the high 
frequency used as the signal wire 2a of the microstrip line in the 1st wiring circuit pattern 2 for high 
frequency and a reference conductor or less by 4.0. A dielectric dissipation factor becomes 0.01 or 
less, it has the characteristic excellent in the high frequency band, and dielectric characteristics 
excellent in the microstrip line are shown. 

[0033]In the multilayer printed wiring board of this example, The multilayer printed wiring board 12 for 
low frequency waves which has a circuit for low frequency waves shall be formed by the build up 
method. The 4th and 5 wiring circuit patterns 9 and 10 are formed in the fields 5a and 5b in which the 
insulating substrate 5 of middle carries out for relativity, respectively, and it comes to form the 3rd 
and 6 wiring circuit patterns 8 and 1 1 on the 4th and 5 above-mentioned wiring circuit pattern 9 and 
10 respectively via the insulating layers 6 and 7. 

[0034]Therefore, in the multilayer printed wiring board of this example, while the further high thinning 
of the above-mentioned multilayer printed wiring board 1 2 for low frequency waves is attained easily, 
increasing the number of formation of a blind via hole and being able to attain densification of a wiring 
circuit, a multilayer printed wiring board is manufactured cheaply and productivity improves. 
[0035]In the multilayer printed wiring board 12 for low frequency waves which has the above- 
mentioned circuit for low frequency waves, The lands 8a and 8b of the 3rd wiring circuit pattern 8 are 
electrically connected with the lands 9a and 9b of the 4th wiring circuit pattern 9 by the blind via 
holes 14a and 14b, respectively, and the electric connection between the 3rd wiring circuit pattern 8 
and the 4th wiring circuit pattern 9 is made. Between the 5th wiring circuit pattern 10 and the 6th 
wiring circuit pattern 1 1, it is the same, and between the land 10a of the 5th wiring circuit pattern 10 
and the land 1 1a of the 6th wiring circuit pattern 1 1 is electrically connected by the blind via hole 15. 
[0036]In [ further again ] the multilayer printed wiring board of this example, The abbreviated center 
of land 2b of the 1st wiring circuit pattern 2, the land 9c of the 4th wiring circuit pattern 9, the land 
10b of the 5th wiring circuit pattern 10, and the land 11c of the 6th wiring circuit pattern 11 is 
penetrated, and the plated through hole 16 which electrically connects these is formed. 
[0037]Next, the manufacturing method of the multilayer printed wiring board of above-mentioned this 
example is explained. First, the printed wired board which has a circuit for high frequency shall be 
manufactured. 

[0038]That is, the double-sided copper clad laminate (core material) for forming the printed wired 
board for high frequency which has a circuit for high frequency including a microstrip line is prepared. 
Copper foil was formed in both sides of an insulating substrate, and, as for the above-mentioned 
double-sided copper clad laminate, in the above dielectric constants, the dielectric dissipation factor 
makes the above-mentioned insulating substrate 0.01 or less thing or less by 4.0 in this example. In 
this example, it is preferred that the above-mentioned characteristic is secured under the conditions 
which are the frequency of 1 GHz - 1 5 GHz. 

[0039]And as the above-mentioned insulating substrate, dimensional stability and dielectric 
characteristics are excellent in insulators, such as glass cloth base material bismaleimide triazine 
resin and glass cloth base material polyphenylene ether resin, and they are preferred. Especially the 
above-mentioned glass cloth base material polyphenylene ether resin is most suitable for forming the 
stabilized microstrip line could not be easily influenced by temperature, and a dielectric constant and 
a dielectric dissipation factor hardly changed, but were stable also under the conditions of heat and 
high humidity. 

[0040]Although the general woven glass fabric for electrical and electric equipment (for example, the 
E glass based on MIL, T glass, R glass, D glass, Q glass) can be used for the woven glass fabric used 
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as the above-mentioned glass base material, it is good to choose in consideration of the balance of a 
dielectric constant, drill abrasiveness, cost, etc. 

[0041 ]By the way, in the Personal Handyphone System (PHS) put in practical use in the near future, 
for example, use near 2 GHz of frequency bands is planned, and application of the multilayer printed 
wiring board of this invention is expected. Then, the dielectric constant of the E glass cloth substrate 
polyphenylene ether resin which uses the E glass cloth used for the multilayer printed wiring board of 
this invention as an insulator as a glass base material, and the E glass cloth substrate epoxy resin 
used from before (epsilon), When a dielectric dissipation factor (tandelta) and propagation velocity 
were measured, the result as shown in Table 1 was obtained. 



[0042] 
[Table 1] 




mm 


i*1BIE& 






CO 


(tanO) 


2GHz* £ 50mm 




2.8 


0.002 


0.16 


*' U7r-l/>I-f* 




4.5 


0.02 


0.33 





[0043]From the result of Table 1, the propagation velocity per 50 mm in length in 2 GHz is 0.33 dB in 
0.16 dB and an E glass cloth substrate epoxy resin in E glass cloth board polyphenylene ether resin. 
Although the former was satisfactory on circuit operation, it turned out that the latter poses a 
problem and it was checked that the multilayer printed wiring board of this invention can respond to 
the above-mentioned purpose of use. 

[0044]0.05 mm - 1.2 mm are [ thickness of the above-mentioned insulating substrate ] suitable. 
0.2 mm - 0.6 mm are still more preferred. 
This is based on the following reasons. 

[0045] Usually, when forming a microstrip line, generally it is necessary to make thickness accuracy of 
an insulating substrate into **10% or less. The thickness accuracy of an insulating substrate will need 
to be bad, "dispersion" in the thickness accuracy of printed wired board each will need to perform 
circuit adjustment for every printed wired board, when large, and it will be necessary to make it 
operate normally. 

[0046] However, the addition of processes, such as measurement and trimming processing, is required 
for the acUustment for every above-mentioned printed wired board, and it needs to make thickness 
accuracy of an insulating substrate undesirably **10% or less as mentioned above from a point of a 
manufacturing cost and productive efficiency. And when the thickness of an insulating substrate is 
thinner than 0.05 mm, it is difficult to make thickness accuracy of this insulating substrate into **10% 
or less, and the thickness of the above-mentioned insulating substrate needs to be 0.05 mm or more. 

[0047]When the thickness of an insulating substrate is thicker than 1.2 mm, the multilayer printed 
wiring board after completion becomes thick too much. If in the case of a microstrip line pattern 
width is set to omega and thickness of an insulating substrate is set to h, These relations are 
approximated by the one following, when the thickness of an insulating substrate is thicker than 1.2 
mm as mentioned above, pattern width needs to become large too much, your kind consideration line 
density-ization needs to become difficult, and the thickness of the above-mentioned insulating 
substrate needs to be 1.2 mm or less. 
[0048] 
[Equation 1] 

60 , 5.98A 
Zo ="T= / «~ 

V Ere 0.8 Q) + t 
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[0049]On the other hand, about 12-70 miorometers to which normal use of the thickness of the 
above-mentioned copper foil is carried out are suitable. 

[0050]Next, it is processed only into copper foil used as the 2nd wiring circuit pattern of the above- 
mentioned double-sided copper clad laminate, and the printed wired board 24 for high frequency by 
which the copper foil 22 used as the 1st wiring circuit pattern and the 2nd wiring circuit pattern 23 
were formed in the fields 21a and 21b in which the insulating substrate 21 as shown in drawing 2 
carries out for relativity is obtained. Since the through hole which is not connected with the 2nd 
wiring circuit pattern 23 is formed in the multilayer printed wiring board of this example at this time, 
copper foil of the through hole formation position of the 2nd wiring circuit pattern 23 of the above is 
removed. 

[0051]Next r the multilayer printed wiring board which has a circuit for low frequency waves used as 
circuits for low frequency waves, such as a logical circuit and analog circuitry, or a power supply is 
formed by the build up method. 

[0052]Namely, as shown in drawing 2 , the 4th and 5 wiring circuit patterns 29 and 30 for low 
frequency waves are formed in the fields 25a and 25b in which the insulating substrate 25 carries out 
for relativity, respectively, The 3rd wiring circuit pattern 28 is formed via the insulating layer 26 on 
the 4th wiring circuit pattern 29 of the above, and the copper foil 31 which serves as the 6th wiring 
circuit pattern via the insulating layer 27 is formed on the 5th wiring circuit pattern 30 of the above, 
and the multilayer printed wiring board 32 for low frequency waves which has a circuit for low 
frequency waves is obtained. 

[0053]In the multilayer printed wiring board 32 for low frequency waves which has the above- 
mentioned circuit for low frequency waves at this time, As mentioned above, the lands 28a and 28b of 
the 3rd wiring circuit pattern 28 and the lands 29a and 29b of the 4th wiring circuit pattern 29 are 
electrically connected by the blind via holes 34a and 34b, It is made to make electric connection 
between the 3rd wiring circuit pattern 28 and the 4th wiring circuit pattern 29. Between the copper 
foil 31 used as the 5th wiring circuit pattern 30 and the 6th wiring circuit pattern, it is the same, and 
he is trying to electrically connect the 5th land 30a and copper foil 31 of the wiring circuit pattern 30 
by the blind via hole 35. 

[0054]In order to manufacture the multilayer printed wiring board for low frequency waves which has 
the above-mentioned circuit for low frequency waves by the build up method in this example, While 
the further high thinning of the above-mentioned multilayer printed wiring board is attained easily, 
increasing the formation number of a blind via hole and being able to plan the high density of a wiring 
circuit, a multilayer printed wiring board is manufactured cheaply and productivity becomes good. 
[0055]If the insulating substrate 25 of the printed wired board which has the above-mentioned circuit 
for low frequency waves is formed with the resin which was excellent in dimensional stability, an 
adhesive property, and drilling nature at this time, productivity will become it is comparatively cheap, 
and manufacture is possible, and good [ processability is good, and ]. 

[0056]Next, as the 2nd wiring circuit pattern 23 and 3rd wiring circuit pattern 28 carry out the printed 
wired board 24 for high frequency which has the above-mentioned circuit for high frequency, and the 
multilayer printed wiring board 32 for low frequency waves which has the above-mentioned circuit for 
low frequency waves for relativity, it is made to counter, as shown in drawing 2 , As the prepreg 36 for 
low frequency waves which added the epoxy resin to the woven glass fabric is put and the figure 
Nakaya seal P shows, it laminates, and heat pressing of these is carried out and an accumulating 
press is carried out. 

[0057]As a result, the multilayer printed wiring board which laminated the printed wired board 24 for 
high frequency which has a circuit for high frequency as shown in drawing 3 , and the multilayer 
printed wiring board 32 for low frequency waves which has a circuit for low frequency waves via the 
prepreg 36 is obtained. 

[0058] Next, as shown in drawing 4 , the printed wired board 24 for high frequency, the prepreg 36 for 
low frequency waves, and the multilayer printed wiring board 32 for low frequency waves are 
penetrated to the above-mentioned multilayer printed wiring board, and the through hole hole 33 used 
as a plated through hole is formed. In this example, the above-mentioned through hole hole 33 is 
formed so that the center of the land 29c of the 4th wiring circuit pattern 29 and the land 30b of the 
5th wiring circuit pattern 30 may be penetrated. 
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[0059]Then, as shown in drawing 5 , the plating film 34 is formed in the internal surface of the through 
hole hole 33, and the copper foil 22, the land 29c, the land 30b, and the copper foil 31 are electrically 
connected. What is necessary is just to form the above-mentioned plating film 34 by the method 
which used together the general electroless deposition method as a manufacturing method of this 
kind of multilayer printed wiring board or the electroless deposition method, and the electrolytic 
plating method. 

[0060]Next, the wiring circuit pattern containing the signal wire of a microstrip line is processed for 
the copper foil 22 used as the 1st wiring circuit pattern used as the outermost layer of the above- 
mentioned multilayer printed wiring board, The copper foil 31 used as one 6th wiring circuit pattern is 
processed into a predetermined wiring circuit pattern, and the multilayer printed wiring board of this 
example as shown in drawing 1 is obtained. 

[0061]That is, the multilayer printed wiring board of a total of six layers with which the 1st and 2 
wiring circuit pattern for high frequency and the 3rd, 4, 5, and 6 wiring circuit pattern for low 
frequency waves were laminated one by one via the insulating layer will be formed. 
[0062]And at this time, a land will be formed near the opening of the plated through hole of the 1st 
and 6 wiring circuit pattern, and, as for the above-mentioned plated through hole, the 1st, 4, 5, and 6 
wiring circuit pattern will electrically be connected. 

[0063]Finally, the process of solder resist formation, NC (based on numerical control) hole dawn, a 
shaping process, a continuity check, copper foil surface processing, an outgoing inspection, packing, 
etc. is performed if needed, and it is considered as a final product. 

[0064]In the manufacturing method of the multilayer printed wiring board of above-mentioned this 
example, the existing printed wired board manufacturing facility is enough as the manufacturing 
facility, special equipment is unnecessary, and the industrial value is dramatically high. 
[0065]As a method of manufacturing the multilayer printed wiring board of this example, the following 
methods are also mentioned besides an above-mentioned method. Namely, although the printed wired 
board for high frequency which has a circuit for high frequency shall be manufactured using double- 
sided copper clad laminate in the manufacturing method of the multilayer printed wiring board of 
above-mentioned this example, The method of using what laminated copper foil of two sheets via 
prepreg instead of double-sided copper clad laminate is mentioned. 

[0066]First, as shown in drawing 6 , the copper foil 33 used as the copper foil 32 used as the 1st 
wiring circuit pattern and the 2nd wiring circuit pattern is pasted together via the prepreg 31. At this 
time, a dielectric constant uses what 4.0 or less and a dielectric dissipation factor are secured under 
the conditions whose above-mentioned characteristic is the frequency of 1 GHz - 15 GHz or less in 
0.01 as the above-mentioned prepreg 31 . 

[0067]Next, the printed wired board for high frequency which processes the above-mentioned copper 
foil 33 into specified shape, forms the 2nd wiring circuit pattern, and has a circuit for high frequency 
is obtained. Then, it manufactures in accordance with the manufacturing method of the multilayer 
printed wiring board of above-mentioned this example, and the multilayer printed wiring board of this 
example is obtained. 

[0068]However, since the thickness of this prepreg 31 will be influenced by the shape etc. of the 2nd 
wiring circuit pattern formed by a post process when the prepreg 31 is used as mentioned above, It is 
difficult to make thickness accuracy of the insulating layer between the 1st wiring circuit pattern and 
the 2nd wiring circuit pattern into **10% or less as mentioned above. Therefore, it is necessary to 
perform circuit ac|justment and to make it operate for every printed wired board in the printed wired 
board manufactured by doing in this way. 

[0069]Next, the multilayer printed wiring board of the above-mentioned example was manufactured in 
accordance with the above-mentioned manufacturing method, and these characteristics were 
investigated. 

[0070](1) The manufacture implementation sample 1 above-mentioned implementation sample 1 of a 
sample has the same composition as the multilayer printed wiring board of the above-mentioned 
example. 

It is the double-sided copper clad laminate by Mitsubishi Gas Chemical Co., Inc. as double-sided 
copper clad laminate which turns into a printed wired board for high frequency which has a circuit for 
high frequency in accordance with an above-mentioned manufacturing method first in manufacturing 
this. CCL-HL870 (trade name: 0.3 mm in thickness, 35/35 micrometer of copper foil thickness) was 
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prepared. 

In the above-mentioned double-sided copper clad laminate, bismaleimide triazine resin consists of an 
insulation material which is the main ingredients, the insulating substrate of the dielectric constant in 
the frequency of 1 GHz of this insulating substrate is 3.3, and a dielectric dissipation factor is 0.002. 
[0071]Next, in accordance with the above-mentioned manufacturing method, copper foil and the 2nd 
wiring circuit pattern which turn into the 1st wiring circuit pattern using the above-mentioned 
double-sided copper clad laminate were formed, and the printed wired board for high frequency which 
has a circuit for high frequency was manufactured. The 2nd wiring circuit pattern of the above was 
formed with the photographic method. 

[0072]Next, in accordance with the above-mentioned manufacturing method, the multilayer printed 
wiring board for low frequency waves which has a circuit for low frequency waves was manufactured 
by the build up method. At this time, the above-mentioned multilayer printed wiring board is a 
multilayer printed wiring board of four layers which has a blind via hole as mentioned above. 
[0073]And in manufacturing the above-mentioned multilayer printed wiring board. Double-sided 
copper-clad board TLC-W-551 by Toshiba Chemical CORP. whose insulating substrate is a glass 
cloth base material epoxy resin (trade name: 0.8 mm in thickness.) Use 18 micrometers of copper foil 
thickness/18 micrometers, process copper foil of the field which carries out for relativity, and the 4th 
and 5 wiring circuit pattern is formed, While forming 25-micrometer-thick copper foil via an insulating 
layer on the 4th wiring circuit pattern, processing this and forming the 3rd wiring circuit pattern, The 
copper foil which serves as the 6th 25-micrometer-thick wiring circuit pattern via an insulating layer 
was formed on the 5th wiring circuit pattern, and the multilayer printed wiring board for low frequency 
waves was manufactured. 

[0074]Then, an above-mentioned manufacturing method is followed and it is the glass cloth base 
material epoxy resin prepreg by Toshiba Chemical CORP. as prepreg for low frequency waves. 
TLP551 (trade name: 0.1 mm in thickness) is used, It was made to laminate, and heat pressing of the 
printed wired board for high frequency which has the above-mentioned circuit for high frequency, and 
the multilayer printed wiring board for low frequency waves which has a circuit for low frequency 
waves was carried out, the accumulating press was carried out, and the multilayer printed wiring 
board was obtained. 

[0075]At this time, black oxide processing shall be performed to copper foil used as copper foil used 
as the 1st wiring circuit pattern of the printed wired board for high frequency which has the above- 
mentioned circuit for high frequency, and the 6th wiring circuit pattern of the multilayer printed wiring 
board for low frequency waves which has a circuit for low frequency waves in front of an 
accumulating press. 

[0076]The above-mentioned accumulating press process is a vacuum laminating press apparatus by 
the Kitagawa energy machine company. VH2-1315 (kind name) shall be used, the whole shall be 
heated at 180 **, and it shall carry out by the application of pressure of 40 kg/cm 2 for 100 minutes. 
[0077]Next, in accordance with the above-mentioned manufacturing method, using NC (numerical 
control) drill machine H-MARK 90J (kind name) by a Hitachi elaborate company, it equipped with the 
drill with a drill diameter of 0.3 mm, and the through hole hole which forms a plated through hole in 
the above-mentioned multilayer printed wiring board was formed. 

[0078]Then, in accordance with the above-mentioned manufacturing method, the plating film was 
formed in the internal surface of the above-mentioned through hole hole, and the plated through hole 
was formed. The above-mentioned plating film was obtained by forming a 25-micrometer-thick plating 
film by electrolytic plating, after forming a plating film thinly by electroless deposition. 
[0079]Next, in accordance with the above-mentioned manufacturing method, copper foil used as the 
1st and 6 wiring circuit pattern used as the outermost layer was processed into the predetermined 
wiring circuit pattern, the 1 st and 6 wiring circuit pattern was formed, and the multilayer printed 
wiring board of the above-mentioned example and the multilayer printed wiring board which has the 
same composition were manufactured. 

[0080]And finally, cutting of an outside, spreading of the protective film paint to the surface, etc. 
were performed if needed, the final product was obtained, and this was made into the operation 
sample 1. 

[0081]When the thickness of the insulating substrate between the 1st of the above-mentioned 
operation sample 1 and the wiring circuit pattern of 2 was measured under the microscope, (ten 
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measurement number of sheets, ten-point each measurement), and thickness accuracy were **10% 
or less in 0.28 to 0.32 mm. 

[0082]The operation sample 2 above-mentioned implementation sample 2 as well as the operation 
sample 1 has the same composition as the multilayer printed wiring board of the above-mentioned 
example. And as double-sided copper clad laminate which turns into a printed wired board for high 
frequency which has a circuit for high frequency like Example 1 first even if it faces manufacturing 
this, Double-sided copper clad laminate by Asahi Chemical Industry Co., Ltd. whose insulating 
substrate is glass cloth base material polyphenylene ether resin The PPE board (0.3 mm in thickness, 
18 micrometers of copper foil thickness/18 micrometers) was prepared. The dielectric constant in 
the frequency of 2 GHz of the above-mentioned insulating substrate is 2.9, and a dielectric 
dissipation factor is 0.003. Next, the printed wired board for high frequency which has a circuit for 
high frequency was manufactured like the operation sample 1. 

[0083]Then, the multilayer printed wiring board which manufactures like the operation sample 1 and 
has the same composition as an above-mentioned example was manufactured, and this was made 
into the operation sample 2. When the thickness of the insulating substrate between the 1st of the 
above-mentioned operation sample 2 and the wiring circuit pattern of 2 was measured under the 
microscope like the operation sample 1, thickness accuracy was **10% or less in 0.27 to 0.30 mm. 
[0084]The operation sample 3 above-mentioned implementation sample 3 as well as the operation 
sample 1 has the same composition as the multilayer printed wiring board of the above-mentioned 
example. However, shall face manufacturing the operation sample 3, two-layer copper foil shall be 
made to laminate via the prepreg for high frequency, and the printed wired board for high frequency 
which has a circuit for high frequency using this shall be manufactured. 

[0085]And it is the prepreg of the bismaleimide triazine main ingredients by Mitsubishi Gas Chemical 
Co., Inc. as the above-mentioned prepreg for high frequency. What piled up three GHPL870 (trade 
name: 0.1 mm in thickness) is used, The accumulating press of the copper foil with a two-layer 
thickness of 18 micrometers was carried out under 200 ** conditions via this, and the printed wired 
board for high frequency which has a circuit for high frequency using this was manufactured. The 
dielectric constant in the frequency of 1 GHz of the above-mentioned prepreg for high frequency was 
3.3, and the dielectric dissipation factor was 0.002. 

[0086]Then, the multilayer printed wiring board which manufactures like the operation sample 1 and 
has the same composition as an above-mentioned example was manufactured, and this was made 
into the operation sample 3. When the thickness of the insulating substrate between the 1st of the 
above-mentioned operation sample 3 and the wiring circuit pattern of 2 was measured under the 
microscope, thickness accuracy was not suppressed to **10% or less at 0.2 to 0.28 mm. Therefore, 
circuit acUustment shall be performed in the operation sample 3. 

[0087]The multilayer printed wiring board which used the insulating substrate of the printed wired 
board for high frequency which has a circuit for high frequency of the multilayer printed wiring board 
of an above-mentioned example for the comparison sample 1 , next comparison as the glass cloth 
base material epoxy resin currently used conventionally was manufactured as the comparison sample 
1. 

[0088]In manufacturing the above-mentioned comparison sample 1, Double-sided copper clad 
laminate by Toshiba Chemical CORP. whose insulating substrate is a glass cloth base material epoxy 
resin as double-sided copper clad laminate which forms the printed wired board for high frequency 
which has a circuit for high frequency TLC-W-551 (trade name: 0.3 mm in thickness, 35 micrometers 
of copper foil thickness/35 micrometers) was used. The dielectric constant in the frequency of 1 
GHz of the above-mentioned glass cloth base material epoxy resin was 4.6, and the dielectric 
dissipation factor was 0.03. 

[0089]The rest manufactured like the operation sample 1 and made the manufactured multilayer 
printed wiring board the comparison sample 1. 

[0090]The multilayer printed wiring board for low frequency waves which has the same composition 
as the multilayer printed wiring board of an above-mentioned example, and has a circuit for low 
frequency waves for the comparison sample 2 , then comparison manufactured the multilayer printed 
wiring board currently formed not by the build up method but by the accumulating press method as 
the comparison sample 2. However, in the above-mentioned comparison sample 2, the insulating 
substrate of the multilayer printed wiring board for low frequency waves which has the printed wired 
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board for high frequency and the circuit for low frequency waves which have a circuit for high 
frequency shall consist of glass cloth base material polyphenylene ether resin. 

[0091]That is, in manufacturing the above-mentioned comparison sample 2, the printed wired board 
for high frequency which has a circuit for high frequency like the operation sample 2 first is 
manufactured. Next, the multilayer printed wiring board for low frequency waves which has a circuit 
for low frequency waves is manufactured by an accumulating press method. And double-sided copper 
clad laminate by Asahi Chemical Industry Co., Ltd. used with the operation sample 2 as an insulating 
substrate at this time The PPE board was used. 

[0092] Next in accordance with an above-mentioned manufacturing method, the prepreg (0.1 mm in 
thickness) which consists of glass cloth base material polyphenylene ether resin by Asahi Chemical 
Industry Co., Ltd. is used as prepreg for high frequency, The accumulating press of the printed wired 
board for high frequency which has a circuit for high frequency, and the multilayer printed wiring 
board for low frequency waves which has a circuit for low frequency waves was carried out, and the 
multilayer printed wiring board was manufactured. 

[0093]Then, like the operation sample 1, each processing of through hole hole dawn, coppering, outer 
layer pattern formation, outside cutting, a surface-protection paint, etc. was performed, and the 
comparison sample 2 was manufactured. 

[0094](2) Characteristic investigation of each sample of the characterization of each sample then the 
above-mentioned operation samples 1-3, and the comparison samples 1-2 was conducted. As the 
above-mentioned characteristic, the high frequency characteristic of the insulating layer between the 
wiring circuit patterns of drilling nature, the 1st, and 2 and thermal shock resistance were evaluated. 
[0095]First, although it was the above-mentioned drilling nature, it investigated as follows. That is, 
the amount of wear of the ** side was measured and evaluated to that of 1000 shots (1000 times 
drilling) after at the time of forming a breakthrough by drilling. And the result was expressed as 
follows. That is, that whose abrasion loss of a ** side is size from 40 micrometers about what the 
abrasion loss of a ** side is larger than 30 micrometers for O, and is 40 micrometers or less about 
what the abrasion loss of a ** side is larger than 20 micrometers for O, and is 30 micrometers or less 
about that whose amount of wear of a **** side is 20 micrometers or less without ** was made into 
x. 

[0096]The conditions at the time of the above-mentioned breakthrough formation are as follows, 
namely, a hole — NC drill machine by [ as a dawn machine ] a Hitachi elaborate company Using H- 
MARK 90J (kind name), It equips with MD20 by Toshiba Tungaloy CO., LTD. (kind name: path 
phi0.4mm) as a drill, It piled up each two samples at a time, and threw away, using an aluminum plate 
(0.15 mm in thickness) as a corrosion plate, and using a bakelite plate (1.5 mm in thickness) as a 
board, number of rotations was 80000 rpm and the feed rate was made into 2 m/min. 
[0097]Next, although it was the high frequency characteristic of the insulating layer between the 
wiring circuit patterns of the 1st and 2, 1.5 GHz measured and estimated the dielectric 
characteristics of the insulating layer between the wiring circuit patterns of the 1st in each sample, 
and 2 by 50 mm in length by the width used as characteristic-impedance Z Q =50ohm. And the result 

was expressed as follows, namely, a dielectric constant — 4.0 or less and a dielectric dissipation 

factor — 0.01 or less thing — what has a dielectric dissipation factor larger O and a dielectric 

constant than 4.5 and larger than 0.015 — x and the other thing — as ** — a table — the bottom. 

[0098]Although it was thermal shock resistance, to each ten samples, 20 cycles were performed, it 

observed and viewing estimated the spalling test according to JIS C5012. The result was expressed 

as follows. That is, what has O and abnormalities in normal some was shown as x. 

[0099]And the result of the high frequency characteristic (dielectric characteristics) of the insulating 

layer between the wiring circuit patterns of these drilling nature, the 1st, and 2 and thermal shock 

resistance is shown in Table 2. 

[0100] 

[Table 2] 
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[0101]Although the paragraph of manufacture of a sample was described, the thickness of the 
insulating layer between the wiring circuit patterns of the 1st in each sample and 2 was also 
investigated further again. Each sample prepared the sample often sheets, measured every ten 
points of the section under the microscope, respectively, performed measurement of a total of 100 
points, and investigated dispersion in the thickness of an insulating layer. A result is combined with 
Table 2 and shown. A result is shown as follows. That is, dispersion in O and thickness is larger than 
**10%, and dispersion in thickness shows **10% or less of thing, **30% or less of thing, and x and the 
other thing as **. 

[01 02]Therefore, it was checked that drilling nature, a high frequency characteristic (dielectric 
characteristics), and thermal shock resistance are excellent from the result of Table 2 in the 
operation samples 1-3 of a thing [ need / on a circuit / to be adjusted ] in the operation sample 3. 
Namely, the dielectric constant of the insulating layer between the 2nd [ for high frequency ] wiring 
circuit pattern used as the signal wire 2a of the microstrip line in the 1st [ for high frequency ] wiring 
circuit pattern and a reference conductor or less by 4.0. Having the characteristic the dielectric 
dissipation factor excelled [ characteristic ] in the high frequency band in the operation samples 1-3 
which are 0.01 or less was checked. 

[0103]On the other hand, since the dielectric characteristics of an insulating layer themselves are 
unsuitable for the high frequency use which are 1 GHz - about 3 GHz in the comparison sample 1, 
operation is difficult even if it performs adjustment on a circuit. In the comparison sample 2, since the 
multilayer printed wiring board for low frequency waves was formed by the accumulating press 
method, it turned out that drilling nature is inferior. In the above-mentioned comparison sample 2, 
since all insulating substrates shall be consisted of glass cloth base material polyphenylene ether, as 
compared with the operation samples 1-3, a manufacturing cost will be about 2 times and is not 
preferred from a point of productivity. 
[0104] 

[Effect of the Invention]So that clearly also from the above explanation the multilayer printed wiring 
board of this invention, On at least one field of the field which carries out for relativity in the 
laminating direction of the multilayer printed wiring board which has the circuit for low frequency 
waves formed by the build up method, the printed wired board which has a circuit for high frequency 
including a microstrip line is put [ it sticks it and ] together and constituted. 

Or less by 4.0, since a dielectric dissipation factor is 0.01 or less, the dielectric constant of the signal 
wire of the microstrip line of the printed wired board which has the above-mentioned circuit for high 
frequency, and the insulator between reference conductors has the characteristic excellent in the 
high frequency band, and shows dielectric characteristics excellent in the microstrip line. 

[0105]And from the multilayer printed wiring board which has the above-mentioned circuit for low 
frequency waves being formed by the build up method. While the further high thinning of the above- 
mentioned multilayer printed wiring board is attained easily, increasing the number of blind via hole 
formation and being able to attain densification of a wiring circuit, this multilayer printed wiring board 
is manufactured cheaply, and productivity becomes good. 

[0106]If the insulator of the multilayer printed wiring board which has the above-mentioned circuit for 
low frequency waves is formed with the resin which was excellent in dimensional stability, an 
adhesive property, and drilling nature at this time, processability will become it is comparatively 
cheap, are manufactured and still better [ it is good, and / productivity ]. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an important section outline sectional view showing the multilayer printed wiring 
board which applied this invention. 

[Drawing 2] It is an important section outline sectional view showing an example of the manufacturing 
method of the multilayer printed wiring board which applied this invention to process order and in 
which showing the process of laminating the printed wired board for high frequency, and the 
multilayer printed wiring board for low frequency waves via prepreg. 

[Drawing 3] It is an important section outline sectional view showing an example of the manufacturing 

method of the multilayer printed wiring board which applied this invention to process order and in 

which showing the multilayer printed wiring board which laminated the printed wired board for high 

frequency, and the multilayer printed wiring board for low frequency waves via prepreg. 

[Drawing 4] It is an important section outline sectional view showing an example of the manufacturing 

method of the multilayer printed wiring board which applied this invention to process order, and 

showing the process of forming a through hole hole in a multilayer printed wiring board. 

[Drawing 5] It is an important section outline sectional view showing an example of the manufacturing 

method of the multilayer printed wiring board which applied this invention to process order and in 

which showing the process of forming a plating film in a through hole hole. 

[Drawing 6] It is an important section outline sectional view showing the process of pasting together 
two-layer copper foil of other examples of the manufacturing method of the multilayer printed wiring 
board which applied this invention via prepreg. 
[Description of Notations] 

1 ... Insulating substrate 

2 ... The 1 st wiring circuit pattern 
2a ... Signal wire 

3 ... The 2nd wiring circuit pattern 

4 ... Printed wired board 

12 ... Multilayer printed wiring board 

13 ... Prepreg 
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«. Tfafb 1 tc7n-r«i6*wrsfc©r*&. 

[0019] 50 



f#KJ¥8 - 1 8 1 4 5 8 

4 

C-fb l ] 




R 3 R 4 



[0 0 2 0 ] frfc. ±IB<b ltf 1 , Ri , R, , R s > R 
, «. *3Rja j F-. T^+JUS, T'J-Jl/S. y^a + f 

r, . r 3 . r, tm-SL-cmmvmimzftmLT t> 
[0021] ±.m*ftw<D&my y > hB»«*«ji-r 

S^Tffii L-CB. «T©«fc -5 *IKK5rffi3&«*Cf 6h5 0 

[0022] -rtttofc. *mw<D2>my , j > FiBi^«© 

o.oi 7' v > h ie«g=K^:Mi» l . &m$im 

md&zm-rz&my v > f @b^«* t*;u f t y ^atc j: 

«©»B;£ft©ffl*t[6]-rSffi©4>£c< ifc-^©ffl± 
«ffl@8§*w-r -5. 7- y > h ge^^^rfe o ^^-a^ c i * 

[0 0 2 3 ] C©i#, ffiig|igffll518g?:WT^^®7-'J 

y <) y v yzmA,Tmm y ux o x c n 6 d ^t># 

[0 0 2 4 ] <c*j. ±IBfJU FT » *&«H± 
tcTB i ■SBB^IbISS^- * - > ^rff^ U . -e©±(c*6^ 
»*»»»JSSL. 3 6{c*©±{c±Jittt*K«iaJS^ 

[0 0 2 5 ] 

[ fpffl ] *«W©^» 7* U > h SBIiSB^ b'JU F T s> ^ 

atcj:o-c^3n/c{s^^ffl0iis**-rs^»^y > 

HE««©flWl^l©tB*tlfi)-r4iB©il>«:< ifc-^© 

ffi±tc ?odxmj7 yws&^fsts-m^mmm^ 

•j - ±iBj*»iftffliaHi*wr * y > h ib^«© v a v 
px f y -y ym$8<Dim&±&mmfcm<D&mi*<Dmn 

-j ymz-e»titcmnmk*m-r„ 



5 

[0 0 2 6 ] *rU-C. ±iBfiJS«ffl0K«rWr4*JB^ 

y > f t-;u f r » cc j:o«sJisnri»«c 

^< OTE«aHW)iWlfWb6*ia6ti*ii«>«:. ft? 

f B2.t§»£iwc Hjg 3 ft z> o 

[0 0 2 7 ] ft to. £©£*, ±ie(Si§l«fflI5]SS?:^f 

^^17' y > f K««cottiii(**^S5itt. sam. 
f y ;b»oitt©«n/c^flgtc «fc o j^RS-r a «fc 5 tc-rft 

[0 0 2 8] 

[0 0 2 9] *-0mffl<D&m7' ') > F £tt«tt. 0 1 «C 

stc. iej*»«i©ffl*fifij-rsiii a, i b©-e 
ft-efttciftjg«tff!©» i , 2©E«0js^'f ->2. 3 
©jtj*&3 ft * 2 mvntmmm y v > f £££ 4 £ . i&Ht 

S«5St>'*fe»J16, 7£/i-LTffiJi]$ffl©?fr3. 4, 
5. 6©BegilB]S§^£->8. 9. 10, 1 l<DBf$u$ 

tn, 4m<Di&mmm^my y > f beh« i 2 y ^ u 

^1 3Sr^OT8WSftfcfc©r*»), ±^6W(C»1 

©ie^@s§^ - ^->2, m2©se^iii8s-'-;^->'3. * 

3©63KIbH»;<*-->8. £4©BKlEIIS'<*->9. 
f&5©BBil»§^?->l 0, m6©BBMaifg^2-> 
1 1 ©^IteSOBH^S^^H^/M/rJB^)!^ 

3ftTft&,, 

[oo30]-eut, xmi&mo&my'v > fbb*§!«cc 
toi»r«. jsajSffliajs^wriiiBJaijSffl^y^hfi* 
S4©»iss 1 ©— £w 1 a ±.<Dmffl : &m<Dm 1 ©bb 

i^@8S^*^->2©— gftcW *PX F 'J 7^8§©ffi 
fi2a*WLTl>4. o*»3. £©£»:/ 'J > FSB* 
iJI-Kcvi'ax F y » 7^8g*^fi5t3n-Cl> 

[0031] 3 6&c. ^mmmo^myj > fbb^jc 

to^rii, JJBK«*ffl^ , y> FBB*a«4©8Mi£«n 
ibr. mW&&4. 0«Tt, S?*jE«#0. Oia 

[0 03 2] ttot, *n*twi©^»^y > FBB*g« 

tctoi»-cB. mm&mvm 1 ©krishs'** ->2*© 
v-f * P * f y v yuwD^m. 2 a ti*#(* t ft z> 
mm&mvm 2 ©means ^ * - > 3 m ©«««*■?* 5 

m*Xfcl<VBm&&4. 0«T^ ti«iEJg#0. 0 

f y » 7 , igKT«ti/c^*«Fi44^'r. 

[0 0 3 3] *HSSW©^)l7'y > FB3S§l«{cto 

o-a*, faii^ffl[5is§^wrs<gji^ffl^a7-y > fbb 
<P<Dnmmw.5<Dtmfa-rzm5 a. 5 b tc -eft-eft* 

4. 5©E*BiaB&'**->9. 1 OjW&SSft. ±IB» 
4. 5©BB*f![I]SS^£->9, 10±tC|fi*Wg6. 7 5: 
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^ ft -eh/I- L "CHI 3, 6©|B»@B^3'->8. 1 1* 

Jf5)£3ft-tft5. 

[0034] *mmm<D&myv > fbb^kcc 

toOT». ±gBffijg#?ffl^Jf 7" y > FBB*£« 1 2 ©3 6 

A-©J&rR»*3K l/-CBS»@K©fl5ffiK<b*«iaft4ii 
fete, £Ji:/y>Fe*l«#£fficc|j£3ft. ^^4*5 

[0035] 3 6(c jje<aja«ffliaB&£«T*ffija« 

10 ffl^»^"y>Fffi»tRl 2(CtoC>-CB. If? 3 ©BBi£!Ih]8S 
Ajt->807>K»8a. 8 b «W 4 ©Be^HSS^* 3? 
->9©^> K9J9 a. 9bi*hW?7^>F'W 
T*-.>H4a. 1 4 btCiOSftffJCCg^SftT. * 
3 CT^SS^IhISS^n' ^->8if4 ©EttUft"' * - > 9 Iffl 

©««,ffjftg&&**ft s ftr t, > * . m 5 ©E*iai&^ a? - 

> 1 0£S*6©BWiaK<"J*-> 1 llHItCtoorfcRa 
TC?*f3. ^ 5 ©BS^IalSS^" ^ - > 1 0©7> FSC1 0 a 
i 6 cDge^ElSS^ ^ ^ — > 1 1©-7>FSP1 1 affl&7 
7-(>F/M7*-A' 1 5CCj;«5«^,W{c^3ftri> 
20 ^.o 

[0036] 3 htc&tc, xmmmo&my y > fbs^ 

fitCfel,»t(J, *1 ©BS*g[Hl?S^^->2©7> FSP2 
b. m4©B3^iaS§^ , ^->9©'5'> FSP9 c. JH5© 
BS^SIK^' f - > 1 0 ©^ > F'gP 1 0 b , ^6 ©BB^IhI 
!§m-3?->i 1©-7>F"SI5 1 1 cCBgtp'C^MML. C 

3ftrt^ 0 

[ o o 3 7 ] ;xk.s ±&*mmm<D&M7 y > f bb^« 

[0 03 8 1 1-^^. v^fi/px F y v :/*gg§£^£? 

©-C, atcllJSWtctoti-CB. ±fai6liS1R*±a5©J: 5 
ft g|*^j&s 4 . 0 WT-C^IES^ 5 0.01 «T© h © 

it, -co*, ftto, *H*6«(ctot»rB. ±iB«tt**« 

^ 1 GHz- 1 5GHzOittK8«2nSCi*5 

40 [0 03 9 ]f Lt, _klB*£ifi««£ 

SWt'X-7U--< 5 F F 'JTy^Ig^^^XfSf^'J 

^tt<t*>«ftrtoD»ig-c*^ 0 wk. ±IB^7^S 

<. »a^s©^frTr4>. ^a^so'^mjES*^ « 
i^^^^b•^^•r^5eo■rto«^. ^ifcvoo^F'j 

[0040] ±ae^-7X»M<tft-5^^x^«, 

50 #^X, T**^X. R^^X, D*7X, Q#7X) 5 



(5) 
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[0 0 4 1] tC^T, iS^ffcfcSMWfcStl* 
A-vt^yf^t/^fA (PHS) {C*>t,>T 
». 2 G H z ftffiOflyfla^JE StitteO, 



8 

E#^X^«Wx#*M§ilii©Sftt^ U) . 9l«iE« 
( t a n 5 ) . £»«KS:Jt«Lfct C*. « 1 

[0 04 2] 

[an 





<«> 


(tan<5) 


2GHzS£50mm 


** "J7i-H'I-fA 


2.8 


0.002 


0.16 




4.5 


0.02 


0.33 



[0043 ]I1©M^6, 2GHz-C©S5 5 0m 
i-f-JU^fllCCfc^-C 0. 16dB, E*7^ffii^l 

* ^»Bg«:*ji>r o . 3 3d B"Ci> 0 , mi#«|5lif8tt 

[0 044]Jfc l ±ffitt*»«©«i*W:. 0. 05m 
m~ 1 . 2mm&mi>Xii'0> 0. 2mm~0. 6mm 

[0045] iim. v^dxm;-^ ymzzBi&rz 

g# * 5 . *a?ta*©m s < . -t y > h 
<@*©J¥£ffjK© r«6o*j 3&j^#i>»^{cw. 7*y 

[0 04 6 ] L#>L&tf&, ±3B-?v>t-mmm<oiH 
mz. mm. h y s > ^spxi t> -?/c -t? x©iijjn#s 

Slits* k £jK«4EOj^5t72L<tt 
<, ±ie©J:5tc*M*2Hgcw*3«fi*± 1 o%iart 

■TS'iJS*s*S. -et/t, *6i^a«©J¥3^0. 0 5m 
m J: 0«t ig»ft|fa«©J?;*fi!aS:± 1 0% 

fciTt-rscittiiK. ±is*e^a«©W3wo. o 

5 mmtdiTM^i. 

[0 0 4 7 ] $/c. mmXfoomZtf 1 . 2 mm J; 0 J? 

i >*g^it » . ^)S«©^® y > h iees*w < & o « 

[0 04 8 ] 

rsti ] 



20 



30 



40 



7 60 / 

Zo = i — I, 



5.98/t 
0.8w + / 



50 



[0 04 9 ] ±i3IB?S©JS3tt. «»«fflStiS 

12-70 MmffiS*ijiL'Tt<^„ 

[0 0 5 0] ^CC. ±IEMffi^5g»»«©m2©iai^l5I 

9ttlft»S«2 l©ffi^|6j-rSffi2 la. 2 1b(C»l 

©leasHns^* -> i tezmm 2 2 at>*» 2 (ommmz 
2 3 <omm 3 n/cissiai^fli y y > n bb&s 2 4 
c©i#> *mmM<D&my<)> naascc* 

l>ttt, SS2©^[aK^*->2 3<t1gtt3ft&t>* 

ju- * - )\,amms nr t » s fc» . ±iem 2 ©le^nsg 
[oosn^c, Pi/5. d7[p|sg^r + Dy[pig§^©ig 

> h 82^^^ f;U K T Vmc X <0 BOUT Z . 
[005 2 ]-r&t)ft > 0 2iC^TJ:'5(c i *6»»S2 

5©ffl*t[6j-r^»®2 5 a, 2 5 b (,c\&mmm<Dm 4 , 5 
©ie*8[as8^#->2 9. 3 o^n^mmv. ±ta 

3©E«EIK'<*->2 8*JBJiRU */c±IBm5©SE 

j8@K^f-> 3 0 ±(c*6*iui 2 7 */M>r*e ©sa« 

[0 0 5 3 ] C©££, ±Kfiffl«ffllHll8*Wr-5eJS 

iC. ^3©Ba^H18§-'^->2 8©5> KSP2 8 a. 2 
8 b £m4©ge^l5|gS^-^->2 9©^> FSP2 9 a, 
29bi%7'7-f>KA>f7$-;l'34a, 34b(C«k 
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4 <D&m®$&>< £ - > 2 9 |H)©W£WJ&Jgtt%if *> £ *> 

oBe«aiHi!8-'>*^-><bJ&-s^?53 i rafcfc^r^Rfii'c 

m5©IB«[HlSS^'^->3 0©^> KW3 0 a i 
SIS 3 1 ^^F^T^-^S 5KJ:»3*$ito«: 

[0 0 5 4 ] #Ht6WctoCvCtt, XfBW$ffl[Hl38£ 

wr zf&mmm&my y > he*** tvu ft ? -^acc 

J; o Kg-T -5 tab. l3i»m ■? y > h Ett«© 
K. £JB:/y>FE«1R#3cttK:»ii<**i. 

[0055] <c*5. c©£ s. ±Efij«i£ffliaB**r-r 

-5 7' >) > h E««©*6**StS 2 5 *^-S3fj£14. 

[0 05 6] Wc, 02 4Hcjjvr mra©*^ 
ffl@jJ8£^tr&i«Mii£ffl?'y > ne^«2 4 <b±tB©<a 20 
m&mm&zti-r&i&m&im&m?*) > hE*i«3 2 % 

SI2©EI§IhI»'*#->2 3 i»3©BKlHlK^5'-> 

2 8**tiwisi-rs«fc^tcut:»ifii3ti-. *7^*(w* 
*MSJ!i£/JtR/c®JSi£ffl7" y 7- u if 3 6 

[0057] ^©^s. a 3 ic^-t x *>ti.. mm&m® 

£W-r £<S£li£ffl^)I 7' y > h Ettlft 3 2 £ 7* y :/ u * 

3 6 ZftL xmm L fc^H 7' y > h EiB^fcff* . 30 
[0 0 5 8] ^tc. 04SC^-f <£-5&c, ±IB^)i7'y> 

na««tciifa?ftffl-7 p y > he^«2 a , mbai? y 
7*uy3 6, f&m&m&my'v > hEaa«3 2*mm 

U * y + X^-rh-^&SXJU-^-JHlS 3£J£ 
fiX-T^o &*s. *HSfe^){c*jt»rw. ±ibxjI/-*-.o> 
7L3 3£?fS4©Ei§l[5]88^'?->2 9©^> F£P2 9 c 
RO'm5©ie^lHl8§^'^->3 0©^> FoR3 0 b(D*P 

[0 0 5 9] ^^r, ascc^-TJcMc. xji— 
?L3 3©rtSffi(C^ :/+J&3 4 Si?S2 2, 7 40 

>F9S2 9c, ?>F»3 0b. £ffl?g3 1 £mSvlWft$ 

> h £*«©«»#£ t l r-KWtt . *wt»y » * 

[0 0 6 0] ±i^myj > FKifi©«^ii 

ftt)ri>5*l ©Ei»|5||&^*->itt.&«iS2 

-y^px h y v :/iKis©{g#**£frEiRiaK'<*-> 

tcflniU — #©JB6©ElRI§IK^*-~>£fc5*?g3 
l*3f3£©BQWiaB^f->«:ftIXL/t:, Hltc^ti so 
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5 t£^mmm(D^mv y > hEfa^^f*.. 

[0 0 6 1 ] B5iH^ffl©» 1 . 2 ©ifi*ai5]8g 

iSia^ffl©^3, 4, 5, ecEtaHIR^* 

- > # kmm&si- isXM'Xmm s n/c^i+ 6 ji©^h v 

[006 2 RbtC(Di# 1 Dll, 6 ©EtfliaB^ * 
->©y ^+^jU-^-;U©MPWjfi«{cB-7> KSW 
M3n, ±IS^ 4, 5, 6 

©SB^@ss^*^->^maa { 3ic^-r^c i 

[0 0 6 3 ] ««{C. ^{CtSCTVJU^- Ui^X 

[0 0 6 4 ] ±m<D^m:mw(D^my' y > h ib««©^ 
ji^rffi«:*st»r«. ^©»3gi9:««Kff©^'y> HB,« 

[oo65] *mmm<D&my y > ns«s«*«js-r * 
wens. -r^c*>^, ±i£<D*nnm<D£>m-7 v > h 

r. i«^^ffl[51SS ; f:WT^»i«^ffl^y> hiB^K^M 
J6-r&fe©iL/t^. HBB«3a»»«©«*>»)«c2«© 

[0 0 6 6 ] jfc-r. aefcm-r^^cc, ^i©BB^[eiss 

^•*->i*-5«?53 2 i^2©BB«I5]SS>'^->t^ 

©££. ±fB7'y 7*U^3 1 t It, 0« 
T> mmEtefrO. 0 l«Tt?. XIB^tt^^^i G 
Hz~l 5GH z©^ftT-Ctt«3txS4>©*^ffl-r 

[ o o 6 7 ] ±iE.Mi§ 3 3 zmmmmtuaJLLx 
i » . ^mmm<D^m ^ y > h e«i«* s * . 

[0 0 6 8 ] ML, ±ie©«J:0fC7"y7*U^3 1 ?rffl 

5^2©|Bi^lHlSS^ - ^">©^^C^a3nTUS 5 
fci£>, » 1 ©Ei»iaiK^f ->im2©E«iaK-' , «f - 
>^©*e#»©il3ffiS ; &±a©J: ; 5(c± 1 0%«Ti 
-r4cit*i80t>. fifoT, C©J:^(ctTKiS3n/c 
7" y > h EJMMRKte «, 7' y > h EI8S#(ciaR8M 

SE*tT -a r s -a- 4 -iJ»S3&i* 5 . 

[0 069] ±IBHJ6^l©^Jl7 , y > hE««* 

XIBi^it^ViCCfieoTK^L. Cti6©«Fi4tCOl,>r8B 
Sl/c. 

[0 07 0] ( l ) V- >y')i<omi£ 
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±Mmmv->y)i i b, ffimonmwo&m? 1 ) > fsb 

itilt, HX^^ftTttHOIfiBflSRfRllfi CC 
L-HL8 7 0 (Sd q pS:JI?0. 3mm. 83?§/S3 5 
/3 5ym) ifflllfc. ±ffiPfflfflSR«)ifiCC*j(,»r 

b. tt»i«))itx7M s k h yry>«jnw«±idE» 

r * -SIMM* <fc 0*0. !£*&f*«1£0Ja&& 1 G H z 5C 
fcl«tl$«3. 3. SfWIEJfcttO. 0 0 2r*S. 10 

[0071] &«c. iifiosBs^tcse-a-c. ±tmm 
mmmmfozm^'cm 1 ©bb^es^- * - > i & sins 

m 2 ©S2if£5IHSg; < * - > B^JK&OC <fc 0 MfiXUtCo 
[0 0 7 2 ] _ha©«jt;frStCftoT. 
0Sg*WT-5ffiMI$ffii£lf ?"y > hK^te^t'Jb FT v 

y-mcx <o mm otc 0 c©it. xib^ji y > h BB*a 
4»o^W3 r y>HBi»«'r*s. 20 

[0 07 3 ]fbt, ±M^my'V > HBttRfcSBS-r 

T**JK£^5#;i4t*toPraiH5RS« TLC-W- 
55 1 (tt«:I3 0. 8mm, 1 8 Mm/1 

8 Mm) *fl»fflU *©ffl*hnJ-rSffl©S®*ttIIt,T 
»4. 5©BB»iaiiS^*f->*J&BSl/. U!4©BBi»S 

jsu c 3 ©s*^K'< 

£££4>&c. »5©EiKiai»^*~>©±Cc*6l*JB*:rt- 

2 5 Mm©IS6©BBI£[giig^'£-->£&&§l3?§ 30 

[0 0 7 4 ] Hot, ±®<Dmmj?&ic'&-?r, i&mWl 
ffly' y y'ls if L L-T, *;bttSH©^7X^«W 
Xii<+'>«fli7' y ^ TLP55 1 : if $ 

0. lmm)4ffl^ ±IBi«MI*ffl|nlSg^*-r^iiiJil« 

T£»7-y>hffi*a«£f#/c 0 

[0075] C©££, ±KiK«|jfiffl0K*Wr*fl5S 

SiiBsiiffifflsis^wrsfiffljKffl^B^y > hb»k 

©0 6 <D$Zm®&'-< $ - > £ ft £ SIS tc B . nw U * 

[0 07 6 ] fr*5, ±IB»Jf 7'UXXfMB, lUHfiHRtt 
K©X£fSH7"UX«g VH2 - 1 3 1 5 (tS*g) 
ZfemLX. ±fc& 1 8 0°Ct,cMML. 4 0 kg/cm 
! ©ffit, lOO^trHCDiLfc. 

[0 0 7 7 ] ±a&©«jS:££(cfi£-oT:. ±ss£B 
-*-^?l£BAZffix*±i¥©NC (&mfflW) h*y;bv so 
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^>H-MARK9 0 J (wm%) &mi,\ FyJbS 
0. 3mmOF'JW8fOTMlfc. 

[0 078]^t, ±j$©t^i:£accftoT. ±IBX 
;U-^-;u?L©F»iSffli{cy v*Wk*Mm\.XS 

2 5 Mm©^ y+)g*Jf$fiSLTtffc. 
[0 0 7 9 ] ±j&<DW£1Si£ia>tr>~C. 
4->Tl>4*l. 6©iBI»I5|IS^f->ii5c*iBf5*3T 
5e©BKlHlB^a'->tcttlXbT:»l , 6 <DEM®m'i 

* - > * nm L , m a©n*wi© £B 7' y > F BBiNltS £ 
isi«©*ia*wr4^»^y> he««*t!ysofc. 

[0 0 8 0] f LTSttC, ^KI&DT^©WWt, 

affi^ffaaiiM*©^^*^^^. «**^^^ n a D ^ 

[0 0 8 1 ] fr*>\ ±IBHJfe-y->^JU 1 ©Jg 1 , 2 ©IB 

UciC5, 0. 2 8mmH0. 32mmt (fl£fj( 
»1 Otfc. #1 0-5»J5£) , /P«*«ffitt± 1 0%OTt 

[0 0 8 2 ] fgflfry- 2 

±IBSI)!i6-y->7';U2 4>H)5rg-y->7';u 1 iisiatc. bU^© 

v$>z. fit, cntijii-riccBRLrfe^r. ^*fe 
n;mw* y^x^u>x - f-;n»m-c * 5 tel b^xutt 

S!i©WffiaiI3S»B« PPE«*(if50. 3mm, M 
mm 1 8 Mm/ 1 8 Mm) ±IB*gi^ 
»R©jaift»2GHzfC*jW*SI«*»2. 9, gf^iE 
jgttO. 0 0 3?*^. ^(C, H)ffi-y->7 , ;n £13]^ 

k % iftjgjigfflEiK^wriiiiaiftffl^y^UBBHR^K 

[0 0 8 3] C©fft. HJfe-y->^U 1 £R«CC|jje*tf 
or±KE©IIS6^l«b|5JS©flt^WTS^)l7'y > hSB 
««*KJSL/. cn«r**6-y->7*-iU2 £L//c„ ±IBH)!S 
•y->7';U2©^ 1 . 2©IB«lHlSS^'f->W©*6i»*« 

<Dms*nm?>y}i> 1 £i^««:waa«: j: owsufc 

iC6, 0. 2 7mmH0. 30mmT, Jf^fflSB 
+ 1 0%JiiTT&o/c„ 

[0 0 8 4 ] mmv->y>i3 

±iimmv->y')i3 iijg-y-^^u 1 tisiatc. Mas 
©nsgw©^)i7-y > v&mmtm®.<Dmf&*^-fz> «> 

[0 0 8 5 ] f l/t, IMMm&m-fVflslftLX* 
yy^uy GHPL8 7 0 (Sn a n« : 0. lm 
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m) &3tfcMafc4>©*«fliU C*l£/flT2JB©J¥ 
3 1 8 ym©iflS£2 0 0 °C©^frTt?!SB7'lxX 3 

ja«5«l GHz{C*j»*SI«*«3. 3-C*0. Sf«J£ 

&bo. O0 2r$>-9fc„ 

[0 0 8 6] C©f&, HSfe-9->7 , ;U l tPI«tc«Jfi*tf 

^x^momMmtmmom^m-r^myv > ne 
•tf>7*;i/3©» i , 2©ie*siHiss^"^->ra©*ei^s« 10 

©«3*SPaW»tC«fcO«l3EL/ittC*. 0. 2mm*>6 
0. 2 8mmt, l?SffilS*± 1 0 ^fclTJCW*. 

[0 0 8 7 ] i:b^>7';U 1 

moimmmmmzzm-tzmmmmy >) > ne*§rts©*e 

tgjflgi L.fcSHB^'J > hEifi*J:t«t>^Jl' lilt 
SiSL/c„ 20 
[0 0 8 8] ±tatb$^>7"Jl/ 1 SrUig'rSCC&fco-C 

s 2;;H±ig©Wffi£B3RfIJi« 
TLC-W-55 1 «D a D « :I30. 3mm, iHS 
i?3 5 Mm/3 5 u m) £{£ffll/c 0 ±86*7^* 
tmtt^#*^Wm<OJ8i&WL 1 GH z «C*jW*St«*B 
4. 6T&9, SWJESBO. 0 3tWc„ 

[0 0 8 9] &k. mm^y^ i ti§i«{cijji*tf 
[0090] ttm-<t>y'^2 

mzm yv>h &m&& t*Ji> f t » ya-cB& < , mm 
y v xmc x <o Bf& s txx t > & &m y v > 1- isbhr* Jt 

f ^H»Ii*> h U i> h © t U /Co 

[0091] ±EJt«-9->^2*w®-rs 

$ffl@ifS£Wir5it5^ffl7 - y > H2««*«Bfi-rs. 

fa*mmyuxmcj:<owtm-rz. tux, coij, 

£[©WB$0Sg»Jl« PPEli4gftfc„ 
[0 0 9 2] ±»©«jB:£ffi«:se-o-t. fl5S«ffl 
/V/l/i'iLt, tefl^I*tti«©#^ 'J 50 



^¥•8 - 1 8 1 4 5 8 
14 

7*^>i- f- ;H» Hga» *E> ft i> 7 ^ U 9 ( J¥ 3 0 . 
1mm) £fflt,>T, i*ja«fli@*S**r-r €>K^ffl7' 'J 

> hHa»tRi(aaiffiffliai»*wr z&ffl&m&my<) > 
t-mtmzmmyi'ZLx2>my<)> b&m&*mmL 
ft. 

[0093] ^or. mrnv-yy^ 1 tisufjc. 

[0 094] ( 2 ) S-y-> 7\>U©:H5f14l¥ffi 

^^r, ±§BjiJ!ife-9->7 , ;u \~~$Tkumw>y)\s 1 ~ 
2<D&-y->y)UDm&mM>b'i : T-ofc. ±^\±tbx, 

F 'J ;WlPXi4. IS 1 . 2 ©BKIslgS^- $ - >ra©*6»/i 
[0 0 9 5 ] ftf, ±12 F ';;uftpittr*^>*5. JilT© 

H&&l8m>V&(D lOOOJ/avh (1000 H1?LF^ 
W ) f*©^c ifffl©»««%»J5e ItSItfc. fit, 

<DmiM.&2 0 MmKTt^it©?:®, CCtfffl©^ 
S*5 2 0 AtmcfcO t>A#< 3 0 MmJinF-C&&&© ; £ 

0. tCtfHOHMfcfc&J 3 0 urn J; 0 <40/im« 

[0 0 9 6 ] ft*J, ±IB«a?LJf$RSB#©^f ! t : BWT©a 

CF'J^y H-MARK90J (««^) 

K'J;l-iltMi!>**P^tti©MD2 0 («« 
«:S<^0. 4mm) -&1>->:7\>U£ 2 tSC"To 

S*a, StSiltT^S-^AS (ISO. 15m 
m> *ffit». !TC«£0-T'«-d»^ h« 1. 5 

mm) £fflt,>-C, IsliK^*8 OOOOrpmil, iMO 
jES^ 2 m/m i n i L/c, 

[0 0 9 7 ] iKCC. ^1 , 2©lB^0!S^ , ^">ra©ite 

2©S3^lHlS§^-^">ra©i^#B©i?^#tt ; &, #14 
>f-?>XZ„ = 5 0 Q ift-SitifSS 5 Ommr 

1. 5gh zx : s>m.Lxmmhfc 0 fit. -e©*smB 

4. 5<fc«5**<#^»*iEJg#0. 0 15i^*l«> 

[0 0 9 8 ] 3 6(C, B«»«*ttr*4A*. S^>^';b 
1 omctiLX, J 1 S C5 0 1 2CCfi^o/c^ifBSSIit 

m*2 oy-j t>>\,*m>. mzxwmzii ^xmrnu 

ft. feMKT©J;^citIlfc„ -T/cCfc^, M^r© 
%l^©^rO. IS©*5<f>©?;Xil/tiLfc. 

[0099] fit, cne f y;uflnii4. mi. 2© 
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[0100] 
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[0101] 5 tybC $Z ft, ■y->7')V(DM]&<DlMlCiS\,>~C 

£>j$-<ft;5s. &if>:7';Uc*jW63tl , 2©ia£@8S^ 10 

* - >WKD%mm<Dm 3 & is* b ft. &y->y)itbt,c 
i Qfrw^y )v*mm^x*<Dmm**:irx?fr\ i o.£ 

To§«eS^(cJ: D«')5£U £ft 1 0 0 g&miS.Z'i^K 
^e©il3©«6^#^l®ffi L/C *g**^2CC#f-S 

(D\th^ifi± 1 0%JiTF©fc© ; £O, W-Z(DWh~o* 
ifi± 1 0%<£«0 4>*i* < + 3 0%OT©tO?:X, -en 

[o 102] m^-c, m2<D&mfrh. m^>y^3 
ttfc^TBigssx©^^*^**)^©©, mm-v-y 20 

ft. -r&fefe. ©Bfi8t![5]S8^'£-> ( £© 

j*a ftffl©* 2 ©B»ia«s-'< * - >r$<Dmum<Dmn$i 

#4. 0«T-C> SI*iEJS#0. 0 1 MTV 
[0103] —77, ttMV->7)l 1 tC*3^-Ctt*6#H© 

«ai#it-€-©*>©*Ji GHz~3GHzeis©j*aififfl 30 
j£ic tt^ifij * ft ft* . @s§±cDteiS^tf -> r *>»fp*J H 

tb|j?-9->7';U2fc*j^r» > igiS^ffl 

&fc«t>, k yjufluxttflSsSsc ft. 3 e-cc, 

fc«>. Htt-y> 1 ~ 3 i Jt« L.T »ffl=J X h *J 2 <3 
[0 10 4] 

[»W©S»*3 «±©W93#>£fcWfc*>ftJ:5K\ 40 

w<D&my y > t-smmt, t-;u ft » t&cc £ o-cjfj 

»73|Sj©tS3Pj-(Sjf-5ffi©£i>ft< i 77©B±iC, 7^ 

?nxpj v ytmz^tfitsmtiimmffiZG-rzyv > 

m®mzm?zyv > fsmme©-w h <; ? yu 
ffi<Dmnmtmwm{*ffl<DW,m#<Dmnm&4. o«t 

T«nfc«tt?:« L, v w 47 o * F v ^gg-c«n/c 



[0105] fit, ±ieffiin*ffl[Bisg^w-r-2)^)i7- 
y > h BBl£t£# t *;u f r » «fc 0 jKrS S i > a c 

£ *> 6 , ±SB^B -t V > F ge^«© 3 6 ft -5 ffiffltiH tifi 

orB»@B©iBsafffi^b*jian* 1 1 *>«:. ig^js?' y 

> h KIHR^ffliCcKJiS n, £gtt#&« i ft 

[0106] ft*$. c©it. timffl&mmffiz^? 
f y jutinxtt©«n/c«iflitc <fc 13 mm-rzj: *> tern 

3 6fCM!(f£ft€, 0 
[0ffl©fS^ft^] 

[0 1 ] *&wzmmLtc2>my'v> Fie«g«?r^-rs 

[0 2] *fci!B*aWi Lx/c^S7- 'J > HBe««©M^77 

ur«w-rixg*m-rsai5««»riBia'c*4. 

[0 3] #f&Bj£iaffl 1/^17' >J > hBE««©Mi»73 

m<D— mziLwmcm? to-c* o , iss^m?' y > f 

[04] *^BJ^3gffl L,/c^Jg y U > h iE^^©|5{3»73 
iS©— W%JMffi£.^~? *> ©-c* 0 . ^I7'y>h 

0TS>-2>o 

[0 5] *^^3iffl Ifc^l^ y > hBB««©$S^73 

[0 6] *mi*mm vtc&my y > FBB*Ko«jB^r 
&©ffe©#ij© 2 ^©iRm^ 7 - <; y v v tba o 

-5 Xfl^r^T^gpeif B§Wrffi0 T * S . 
[^^©^] 



1 • • 


• mmm. 


2 • • 




2 a • 


■ ■ mmm 


3 • • 
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■ yy> fe«« 


1 2 • 


• • &myv> h&m& 


1 3 • 


• ■ y<) yuy 
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8b 14a 
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9 e 5 b 5 a 1 I c 1 0 b 1 4 b 1 0 a 11 a 15 

[03] 
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